Protective activity of C-geranylflavonoid analogs from Paulownia tomentosa against DNA damage in 137Cs irradiated AHH-1 cells.
Radiotherapy is an important form of treatment for a wide range of cancers, but it can damage DNA and cause adverse effects. We investigated if the diplacone analogs of P. tomentosa were radio-protective in a human lymphoblastoid cell line (AHH-1). Four geranylated flavonoids, diplacone, 3'-O-methyl-5'-hydroxydiplacone, 3'-O-methyl-5'-O-methyldiplacone and 3'-O-methyldiplacol, were tested for their antioxidant and radio-protective effects. Diplacone analogs effectively scavenged free radicals and inhibited radiation-induced DNA strand breaks in vitro. They significantly decreased levels of reactive oxygen species and cellular DNA damage in 2 Gy-irradiated AHH-1 cells. Glutathione levels and superoxide dismutase activity in irradiated AHH-1 cells increased significantly after treatment with these analogs. The enhanced biological anti-oxidant activity and radioprotective activity of diplacone analogs maintained the survival of irradiated AHH-1 cells in a clonogenic assay. These data suggest that diplacone analogs may protect healthy tissue surrounding tumor cells during radiotherapy to ensure better control of radiotherapy and allow higher doses of radiotherapy to be employed.